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ABSTRACT

Exs ||'\-|I-'l.| Wl EWEALET ERCArment
]l!‘:w.r- |.'||||l:.|'-'. artiticial eoosystems of
varrying shiapes and designs on rela-
|1"'\-1'|'| I:lr'_’."i.' termimns o treat L'”}'.l'i.'l'll!‘
Tha ot |'-|.|1|I at the Biosphere, an
ecowarch centre in the former United

AN EXTENDED
WASTEWATER
TREATMENT SYSTEM

~rares [ ilbon of I:.:-.[u 7, 1% Ccoam-
posed of a mosaic of plant communi-
ries and Qperabes without benefit of
[ Il-llll'i.-ll Cumpment Of major crocr-
gy support, Thiz technology is a
‘\-IIII_',III.'. economical and effective way
ro rear the wastewater of small come
FUBITIES N Tempenabe ¢ limes, amd
[EREL od very :r.|:|E'-I ivie to our climate,
The project included overseeing the
desipn and constmection of a |'||- i
|‘|:1:'|1 and MOMITOTnNE [rearment effi-

Ciency.
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INDUSTRIAL WASTEWATER

HIGHLIGHTS

# Technology

- Based on the I'|ir-:'|1:|;; properties of
ACJLEATL |'|:II:1'|-\-.

- Planr COMTN wed of six ecoayarems
areanged inossch a way primize
Trearmesnte.

- Minimal residence cime of ten
d.l.'.n; flow rape of aboar 13 m I_"-.i.

- Toral rrearment surfce aren of
B0 me.

® Enviromment

- Trearment plant thac blends into

the surrcunding urhan park and

the Biosphere.

Odourless.

During che first five months of

operation, a reduction rate of

preater than 80% was generally

achieved and mreated wastewarer

conforms o standards currently in

cffect, except at starc-up.

- 55, BOD,, COD and phosphorus
caprure is achieved primarily in
the reed-grass beds,
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BACKGROUND

Conventional rrearment
planes are very well adapred
o the needs of medium or
large ciries. In smaller towns,
however, these technelogics
are sometimes inefficient or
oo costly relacive mo their
needs and paving capacity.

Exrended wastewarer rreat-
ment systems, on the other
hand, offer a number of qual-
ities thar make them a suir-
able solution for small rowns,
They are as follows:

- Low comsrrsction and
operating costs.

-~ Efficient and reliable, wich
a creacment race similar o
Tertiary reatment systems.

- Able o disinfect treated
water.

- Easy 1o maincain in opera-
TicT.

- Frequent source of indirect
henefits, such as its capacicy

DIAGRAM OF THE PILOT PLANT
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tank station
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Pumping

to blend into natural and

urban green spaces,

The European experience
shows that extended filtering
systems are very effective
where the appropriate design
criteria and plant species
selection have been estab-
lished. The technology bemng
used at the Biosphere s
available in Germany,
Belpium and Denmark,
where it has proven its effi-
ciency. However, taking into
account the differences
between the climatic condi-
tions, plant species and
wastewater characteristics of
southern Quebec and rthese
countries, a thorough evalua-
tion of the petformance
capacity of the Biosphere's
SYELEIM WHS NECessry [0
ensure its optimal operation.

TECHNOLOGY

The chosen design is a mosa-
ic of arrificial plant commu-
nities. A roral of six ecosys-
tems were selected, with each
being arranged in terms of its
specific filrering characteris-
rics 50 as (o optimize the
overall efficiency of the sys-
[em.

Criven thar the site selected
for the plant is a public recre-
ation area, inicial fow rates
were established based on
anticipared traffic and
regicnal weather patterns.

The sysrem includes:

- A septic tank, a pumping
station and a distriburion
chamber.

- A first treatment module
made up of two parallel sub-
surface-flow beds colonized
by Common reed-grass
{ Phragmites mestralis) and
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fed by a pressurized longi-
tudinal pipe.

A second rearment
module mede up of two
successive surface-flow
ponds containing semi-
aquatic and aquatic plant
species. The first pond,
containing a sequence of
Marsh bulrush {Scimucs
Lacusemis), Broad-leaved
cat-tail { Typha latfolia)
and Blucflag (Iris versi-
color), finalizes treat-
ment. The second pond,
accupied by 8 communiry
of Water mint (Mentha
agquiatica) followed by a
community of Canada
waterweed {Elodea
canadensis) serves to dis-
infect and oxvpenate the
witer.

RESULTS

The pilot plant has been
monitored since its open-
ing on June 5, 1995;
results presented hene are
fior June 12 to Movember
13, 1993, Sampling was
done every two weeks; a
composite sample was
formed of subsamples
drawn every hour at each
sampling point, in order
measure S5, COD, TKN,
NH,". Grab samples were
also drawm to check for
BOD,, phasphorus (PO,
and P}, and bacteria
{tecal colitorms, toral col-
tforms, fecal streprococc,
total bacteria at 22°C and
3570, The fullowing pa-
rameters were also meas-
ured in the field: dissolved
OXVEEn, temperature, con-
ductivity and pH. Above-
pround plant biomass was
evaluated in Ocrober
1995,

Trearment efficiency rares
were excellent during this
first VEST L:ll--\.I['tlt"l'ilIH'II"l.
Churflow effluent only
rarely excecded discharge
seandards for this oype of
effluent {Regulation BY of
the Momnrreal Uthan
Community); indeed, mose
of the rime the two reed-
grass beds alone were suffi-
cienn in this regard. 55,
BOD,, COD and phospho-
rus caprure are achieved
primarily in these rwo
beds, wirth successive
ponds playing only a minor
fole in che filtering
[rOCEss.

Mirrogen (TKN and NH,™)
removal oocurs gradually
all along the treatment
sequence; levels generally
increased during the sum-
mer. Dssolved oxypen was
never considered a limit-
ing factor in this first year

TABLE 1 RESULTS FOR JUNE 12 TO NOVEMBER 13, 1595 AT THE OUTLET OF THE MLOT PLANT

of operation, and pH was
always within acceprable
limmirs. Detailed results are

shiown im Table 1,

Growth rates were good
for Common reed-grass,
Marsh bulrush and Broad-
leaved cat-tail, bur not for
Blueflag, Water mint and
Canada waterweed, This
failure to thrive appears to
be relared to an inability
o adapt to this environ-
ment. The productivicy of
species with normal plant
growth was slightly lower
(reed-grass) or much lower
(Marsh bulresh and
Broad-leaved cat-gail }
than for these sume
species under similar
conditions, Monerheless,
this situation is notmal
since these young ecosys-
tCems ane experiendcing
their first year of groweh
in these ponds.
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POTENTIAL AND LIMITATIONS

Given that this trearment
plant iz still in a period of
adjustinent, the results
obrained during is first year
of operation do not neces-
sarily represent future
resules, In fact, the plants
have not reached their full
size of their maximuom den-
siry and some species have
had problems adjusting to
the poruds. Adjustments
have been made in 19946,

INFORMATION

This rechnology data sheet
is hased on the results of a
rechnology development
project carried out by the
Institut de recherche en
biologie vésétale, in cooper-
ation with the Fondation
universitaire luxembour-
geoise, Graupe Steica Ine.,
Groupe Sodines Ine.,
Soprin Experts-conseils Inc.,
the ministére de
'Envirannement er de la
Faune du Ouébec, the
Centre québécnis de valori-
sacion des biomsagses er des
biotechnologies, the
Bicephere, Environment
Canada, and the Federal
Office of Regional
Development ({Juebec).
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arwd we will only be able to
determine accurately the
treatment rates of this pilot

plant at the end of 1996,

Regardless, the rearment
efficiency rates throughout
this first year of operation
were excellent. The reed-
grass beds alone appear o
be able to atain the dis-
charge objectives of most of
the substances measured.

For additional informaticn,
contace;

Lucie Olivier, MSc.
Environment Canada
Environmental Protection
Branch

105 McGill Street, 4th
Floos

Montreal, Quebec

H2Y 2E7

Tel.: (514) 2839274
Fax: (314) 496-2901
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Given rthese results, it may be
possible to increase influent
wastewater flows over the
next few years. This possibili-
ty will be carefully evaluared
throughout the monitoring
PIOCESS,

Gilles Vincent, MSe.
City of Montreal

City Hall

Mayor's Office

275 Motee-Dame Street E-
Montreal, Quebec

HIY 1C6

Tel: {514) 872-0961
Fax: (314) 872-3124
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